Trace eyeblink conditioning in which a conditioned stimulus and unconditioned stimulus are separated by a gap, is hippocampal dependent and can rescue new neurons in the adult dentate gyrus from death (e.g., Beylin et al., 2001; Gould et al., 1999). Tasks requiring more training trials for reliable expression of the conditioned response are most effective in enhancing survival of neurons (Waddell & Shors, 2008). To dissociate hippocampal dependence from acquisition rate, we facilitated hippocampal-dependent trace eyeblink conditioning in two ways: a shorter trace interval and signaling the intertrial interval with a post-US cue. Trace conditioning with a shorter trace interval (250 ms) requires an intact hippocampus, and acquisition is faster relative to rats trained with a 500 ms trace interval (e.g., Weiss et al., 1999). Using excitotoxic hippocampal lesions, we confirmed that eyeblink conditioning with the 250 or 500 ms trace interval is hippocampal dependent. However, training with the post-US cue was not hippocampal dependent. The majority of lesion rats in this condition reached criterion of conditioned responding. To determine whether hippocampal dependence is sufficient to rescue adult-generated neurons in the dentate gyrus, rats were injected with BrdU and trained in one of the three trace eyeblink arrangements one week later. Of these training procedures, only the 500 ms trace interval enhanced survival of new cells; acquisition of this task proceeded slowly relative to the 250 ms and post-US cue conditions. These data demonstrate that rate of acquisition and not hippocampal dependence determines the impact of learning on adult neurogenesis.
Introduction
The dentate gyrus of the hippocampus produces thousands of new neurons each day (Altman & Das, 1965; Cameron & McKay, 2001; Cameron, Woolley, McEwen, & Gould, 1993; Hastings & Gould, 1999; Kaplan & Hinds, 1977; Markakis & Gage, 1999; van Praag et al., 2002) . Many die within weeks, but survival can be enhanced by exposure to some learning tasks (e.g., Dayer, Ford, Cleaver, Yassaee, & Cameron, 2003; Döbrössy et al., 2003; Gould, Beylin, Tanapat, Reeves, & Shors, 1999) . Using the eyeblink procedure, our laboratory has demonstrated a relationship between the rate of learning and the survival of new cells (Dalla, Papachristos, Whetstone, & Shors, 2009; Waddell & Shors, 2008) . Tasks which require many trials are more effective in enhancing survival (Waddell & Shors, 2008) . Similarly, animals that learn relatively slowly exhibit the largest increase in cell survival when the task is effective (Dalla et al., 2009; Döbrössy et al., 2003; Epp, Spritzer, & Galea, 2007; Shors, 2009; Waddell & Shors, 2008) . This pattern has also been noted in the hippocampal-dependent water maze procedure (Döbrössy et al., 2003; Epp et al., 2007) .
The majority of learning procedures that enhance survival, such as trace eyeblink conditioning, also require an intact hippocampus for acquisition (Beylin et al., 2001; Gould et al., 1999; Leuner, Waddell, Gould, & Shors, 2006; Snyder, Hong, McDonald, & Wojtowicz, 2005; Waddell & Shors, 2008; Weiss, Bouwmeester, Power, & Disterhoft, 1999) . Ablation of adult neurogenesis does not disrupt all tasks that require an intact hippocampus (Jaholkowski et al., 2009; Shors, Townsend, Zhao, Kozorovitskiy, & Gould, 2002) and hippocampal-dependent tasks do not always enhance survival (Epp et al., 2007; van Praag, Christie, Sejnowski, & Gage, 1999) . We consistently observe enhanced survival following conditioning with a trace eyeblink procedure using a 500 ms gap between the CS and US. This task is both dependent on the hippocampus, and is slowly acquired relative to hippocampal-independent eyeblink conditioning tasks. The experiments presented here sought to facilitate trace conditioning while maintaining hippocampal dependence. To do this, we used two variants of trace eyeblink conditioning that produce faster conditioning than observed using
